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???? X Y Z X Y Z
1 449.557 -12.8125 598.724 -89.7329 -7.8315 991
2 574.825 -12.7524 597.717 25.5192 -6.79652 994
3 699.835 -12.7515 597.769 142.047 -6.90679 1000
4 450.372 -137.549 597.779 -87.694 46.0797 882
5 574.834 -137.745 597.793 26.0185 44.6674 880
6 699.826 -137.742 597.713 142.821 44.6744 889
7 450.33 -262.601 597.811 -86.6246 97.3363 775
8 574.84 -262.747 597.744 27.9416 96.0735 772
9 699.815 -262.747 597.768 145.407 97.2139 782
10 450.396 -13.148 722.597 -88.4881 -108.047 930
11 574.856 -12.7542 722.768 26.4129 -108.964 932
12 699.829 -12.7473 722.752 142.885 -110.907 937
13 450.381 -137.525 722.818 -87.394 -56.8272 819
14 574.797 -137.747 722.788 26.9191 -57.1445 821
15 699.841 -137.75 722.785 143.859 -59.1242 827
16 450.37 -262.618 722.766 -86.3589 -5.40534 716
17 574.831 -262.751 722.721 28.3152 -6.2908 710
18 699.806 -262.745 722.777 145.199 -6.78627 719
19 450.387 -13.0631 847.545 -88.724 -212.44 867
20 574.844 -12.7521 847.74 25.6772 -215.12 873
21 699.834 -12.7445 847.746 143.784 -216.021 873
22 450.373 -137.536 847.771 -87.2652 -161.52 760
23 574.835 -137.743 847.766 28.0321 -161.768 761
24 699.815 -137.754 847.773 145.975 -163.357 765
25 450.384 -262.557 847.763 -86.1376 -109.348 651
26 574.793 -262.747 847.801 28.8395 -109.417 650
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???????????????? 5.5,? 5.6? kinect???RGB?????
???PCL????????????????????????? 5.5,? 5.6
?????????????????????????????? ???




? 5.7 ???? ? 5.8 ???????????

















????????????? 5????? (?.5.13)?????????? 5.14
??? 5.18????


























?????????? (=???????)W(? 5.19)???????? d??












?? h???????? d????????????hy???????? d
????????????????hy? Y ?? hyy?????.




S = ad+ bZ (5.3)
hx????? S?????????????
hx ? S (5.4)
????hz?hx?hy???????????????hz?????Z?? hzz
???????????? (??XY ?????????)?
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?? ?? (6.1)????????? ?????????????????
???? Iall???????? (Fig.6.5(b))?























θ = θ 21θ +
????θ???
θ =?0 deg 

































? (6.2)? 6????????????a0?a5?? (6.3)????????8<: ???? : f(0) = f0 _f(0) = 0 f(0) = 0???? : f(xf ) = ff _f(xf ) = 0 f(xf ) = 0 (6.3)
? (6.3)??????? (6.2)?? (6.4)??????


















f’   =0x f(( )
f’’   =0x f(( )
f’   =00(( )




??? ref()?????????? Iall???? refH?????? ????
H ,?? Iall???? refL?????? ???? L??????? s?
s =
   L
H   L (6.5)
???????Iall??????? ref()?? (6.6)???????
ref() = ref(s()) = refL + (refL   refH)s3(10  15s+ 6s2) (6.6)
? (6.6)????? 180 <  < 180???? ref()???????????
ref() =
8>>>>><>>>>>:
refL ( 180 <  < L)
ref(s()) = refL + (refL   refH)s3(10  15s+ 6s2) (L <  < H)



































??????? Iall???????? 1.5mA? 3.0mA? 2??????? 1.5












???? ??? ? ??














? 6.11 ??,Iall??? 1.5mA,???? 0mm???????






























































?????? ? ???? ??????
? 6.12 ??,Iall??? 1.5mA,???? 0mm,???? 5mm/s????
6.4 ??????????? 52
Iall??? 3.0?A(???),???? 0mm
? 6.13 ??,Iall,??? 3.0mA,???? 0mm???????



























































































???????? ????????????????? ????????????? ???? ???????
????????????????? ????
? 6.15 ??,Iall??? 1.5? 3.0mA,???? 0mm???????


























































? 6.16 ??,Iall??? 1.5? 3.0mA,???? 0mm,????:5m/????
6.4 ??????????? 55
Iall??? 1.5? 3.0?A(???),???? 30mm
? 6.17 ??,Iall??? 1.5? 3.0mA,???? 30mm???????





















































? 6.18 ??,Iall??? 1.5? 3.0mA,???? 30mm,????:5m/s????
6.4 ??????????? 56
Iall??? 1.5? 3.0?A(???),???? 35mm
? 6.19 ??,Iall??? 1.5? 3.0mA,???? 35mm???????


























































? 6.20 ??,Iall??? 1.5? 3.0mA,???? 35mm,????:5mm/s????
6.4 ??????????? 57
Iall??? 1.5? 3.0?A(???),????-10mm
? 6.21 ??,Iall??? 1.5? 3.0mA,????-10mm???????





















































? 6.22 ??,Iall??? 1.5? 3.0mA,????-10mm,????:5mm/s????
6.4 ??????????? 58
Iall??? 1.5? 3.0?A(???),????-15mm
? 6.23 ??,Iall??? 1.5? 3.0mA,????-15mm???????



















































? 6.24 ??,Iall??? 1.5? 3.0mA,????-15mm,????:5mm/s????
6.4 ??????????? 59
Iall??? 1.5? 4.0?A(???),????-15mm
? 6.25 ??,Iall??? 1.5? 4.0mA,????-15mm???????





















































? 6.26 ??,Iall??? 1.5? 4.0mA,????-15mm,????:5mm/s????
6.4 ??????????? 60
Iall??? 1.5? 7.0?A(???),????-20mm
? 6.27 ??,Iall??? 1.5? 7.0mA,????-20mm???????






















































? 6.28 ??,Iall??? 1.5? 7.0mA,????-20mm,????:5mm/s????
6.4 ??????????? 61
?????????????????
?Iall??? 1.5? 3.0?A,???? 0mm?
? 6.15? Iall??? 1.5? 3.0? A?????? 0mm???????????
? 6.16? Iall???? (??)???? 2?? Iall?????????????
?????????? 6.16????????? (??)????????? Iall












??????????????????? Iall??? 1.5? 7.0mA?????
???????-20mm????????????????
6.4 ??????????? 62
? 6.1 ???????? Iall??????????????/??
Iall??? [mA]
???? [mm] 1.5? 3.0 1.5? 4.0 1.5? 7.0
-20 ? ? ? (? 6.27,? 6.28)
-15 ? (? 6.23,? 6.24) ? (? 6.25,? 6.26) n
-10 ? (? 6.21,? 6.22) n n
-5 n n n
0 ? (? 6.15,? 6.16) n n
+5 n n n
+10 n n n
+15 ? n n
+20 ? n n
+25 ? n n
+30 ? (? 6.17,? 6.18) n n












??????? 6.30????????? 50?? 100????? 10mm???





Iall??????????? Iall???? 1.5? 7.0mA??????????
???????????? 2????????????? Iall???? 1.5?
4.0mA???????












? 6.31 ??? 50,Iall??? 1.5? 4.0mA,????-20mm???????



























































? 6.33 ??? 50,Iall??? 1.5? 4.0mA,???? 15mm???????




























































? 6.35 ??? 60,Iall??? 1.5? 4.0mA,????-15mm???????


























































? 6.37 ??? 60,Iall??? 1.5? 4.0mA,???? 20mm???????
























































? 6.39 ??? 70,Iall??? 1.5? 4.0mA,????-15mm???????
























































? 6.41 ??? 70,Iall??? 1.5? 4.0mA,???? 20mm???????




























































? 6.43 ??? 80,Iall??? 1.5? 4.0mA,????-15mm???????




























































? 6.45 ??? 80,Iall??? 1.5? 4.0mA,???? 20mm???????


























































? 6.47 ??? 90,Iall??? 1.5? 4.0mA,????-15mm???????



























































? 6.49 ??? 90,Iall??? 1.5? 4.0mA,???? 20mm???????

























































? 6.51 ??? 100,Iall??? 1.5? 4.0mA,????-15mm???????




























































? 6.53 ??? 100,Iall??? 1.5? 4.0mA,???? 20mm???????


































































































































































































































































































? 6.3 Iall??????????????/?? (1.5? 4.0mA)
?? ??
???? [mm] 50 60 70 80 90 100
-20 ? ? ? ? ? ? ?
-15 ? ? ? ? ? ? ?
-10?10 ? n n n n n n
15 ? ? n n n n n
20 ? ? ? ? ? ? ?
25 ? ? ? ? ? ? ?
30 ? n n n n n n














































































































































































??? ???????????????? ??? ???? ???
?????? ?? ????????????

























[7] Kato H., Billinghurst M., Marker tracking and hmd calibration for a video-based
augmented reality conferencing system, In Proceedings of the 2nd IEEE and ACM














?????? (px1 ; py1 ; pz1), (px2 ; py2 ; pz2),?, (pxn ; pyn ; pzn) ????????Kinect









a11 a12 a13 a14
a21 a22 a23 a24
a31 a32 a33 a34









pxi = a11kxi + a12kyi + a13kzi + a14 (A.2)
pyi = a21kxi + a22kyi + a23kzi + a24 (A.3)
pzi = a31kxi + a32kyi + a33kzi + a34 (A.4)
???????? x????? (A.2)?????????? (A.2)??(A.4)?
???????????????????????????? i?????
????????????????









(a11kxi + a12kyi + a13kzi + a14   pxi)2 (A.6)
95
??????????????????????? a11; a12; a13; a14 ????


































] [kyikzi ] [kyi ]






























































a11 a12 a13 a14
a21 a22 a23 a24
a31 a32 a33 a34


































3 % ?????????????PA10??? Kinect??????????
4 %?????????????????
5 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
6 clc % ????????????????
7 close % ???????????
8 clear all % ???????????????
9 %%??????????????????
10 learning data= csvread('test.csv');
11 %??????????
12 num = size(learning data)
13 num = num(1,1)
14 %p? PA10??????????????
15 p = zeros(num,3); %?????
16 k = zeros(num,3); %?????
17 p(:, :) = learning data(:, 2:4)
18 k(:, :) = learning data(:, 5:7)
19 %         ?????????          
20 %??????XYZ????
21 A = zeros(4,4); %?????
22 for i =1:num(1,1)
23 A = A + [k(i,:),1]'*[k(i,:),1];
24 end
25 %?????????XYZ ????
26 B = zeros(4,1); %X ???????
27 C = zeros(4,1); %Y ???????
28 D = zeros(4,1); %Z ???????
29 for i =1:num(1,1)
30  B = B + p(i,1)*[k(i,:),1]';
31 end
32 for i =1:num(1,1)
33 C = C + p(i,2)[k(i,:),1]';
34 end
35 for i =1:num(1,1)




39 H0 = [(AnB)';(A\C)';(AnD)'];
40 %H ????????4 ? 4 ??



































33 using namespace std;
34
35 / set up the video format globals /
36
37 #ifdef WIN32
38 char vconf = "Data\\WDM_camera_flipV.xml";
39 #else
40 char vconf = "";
41 #endif
42 #dene SAMPLE XML PATH "./Data/SamplesConfig.xml"
B.2 ??????????????? 99
43 int xsize, ysize;
44 int thresh = 100;
45 int count = 0;
46
47 int mode = 1;
48
49 char cparam name = "Data/camera_para.dat";
50 ARParam cparam;
51
52 char patt name = "Data/patt.hiro";
53 int patt id;
54 int patt width = 160.0;
55 double patt center[2] = f0.0, 0.0g;




60 double csvBuf[27][7] = f0g; //f0g ? ????????
61 //PA10 ???
62 double pa10Pos[3] = f0,0,0g;
63 //clib ?????????
64 basic clib clibobj;
65 //CSV ??????????
66 double makeleFlag = 0;
67 double pa10mateNum = 0;
68 //PA10 ???????????? ??? ? ?????
69 double moveFlag = 0;
70 //????
71 int mateNum = 0;
72 //csv ????????????? ?
73 int onlymate1 =0;
74
75 static void init(void);
76 static void cleanup(void);
77 static void keyEvent( unsigned char key, int x, int y);
78 static void mainLoop(void);
79 static void draw( double trans[3][4] );
80
81 static ARMarkerInfo2 marker info2;//?????? (pixel ver)
82 static ARMarkerInfo buf;//??????
83 static int wmarker num = 0;
84










95 static void keyEvent( unsigned char key, int x, int y)
96 f
B.2 ??????????????? 100
97 / quit if the ESC key is pressed /
98 if( key == 0x1b ) f





104 if( key == 'c' ) f
105 printf("*** %f (frame/sec)\n", (double)count/arUtilTimer());
106 count = 0;
107
108 mode = 1   mode;
109 if( mode ) printf("Continuous mode: Using arGetTransMatCont.\n");




114 / main loop /
115 static void mainLoop(void)
116 f
117 static int contF = 0;
118 ARUint8 dataPtr; //??????????
119 ARMarkerInfo marker info;//??????
120
121 int marker num;//??????????
122 int j, k;
123
124 / ???????? /
125 //???????????





131 //dataPtr = (ARUint8 )knVideoGetDepthImage(); //<   ??????
132





138 argDispImage( dataPtr, 0,0 );
139
140 / ??????? /







147 pos0 = marker info >pos[0];
148 pos1 = marker info >pos[1];




152 XnStatus rc = context.InitFromXmlFile(SAMPLE XML PATH);
153 xn::DepthGenerator depth;
154 rc = context.FindExistingNode(XN NODE TYPE DEPTH, depth);
155 xn::DepthMetaData depthMD;
156 depth.GetMetaData(depthMD);
157 //??????????? double ?? int ???
158 int a = (int)pos0, b=(int)pos1;
159 oat x =pos0;
160 oat y =pos1;
161 oat z =depthMD(a,b);
162
163 XnPoint3D in[1],out[1];
164 in[0].X = x;
165 in[0].Y = y;
166 in[0].Z = z;
167 //?????????????
168 depth.ConvertProjectiveToRealWorld (1,in,out);
169 x = out[0].X;
170 y = out[0].Y;
171 z = out[0].Z;
172
173 //PA10 ???????? ???
174 clibobj.clibRead("pa10mateNum",1,&pa10mateNum);
175 if( mateNum == pa10mateNum)
176 f
177 //PA10 ???? ? ??? ? ?
178 clibobj.clibRead("pa10Pos",3,pa10Pos);
179 cout <<" px="<< pa10Pos[0];
180 cout <<" px="<< pa10Pos[1];
181 cout <<" px="<< pa10Pos[2];
182 cout <<" kx="<< x;
183 cout <<" ky="<< y;
184 cout <<" kz="<< z <<endl;
185





190 csvBuf[mateNum][0] = mateNum; //????
191 csvBuf[mateNum][1] = pa10Pos[0]; //PA10 ? x ??
192 csvBuf[mateNum][2] = pa10Pos[1]; //PA10 ????
193 csvBuf[mateNum][3] = pa10Pos[2]; //PA10 ????
194 csvBuf[mateNum][4] =  x; //kinect ? x ??
195 csvBuf[mateNum][5] =  y; //kinect ????
196 csvBuf[mateNum][6] = z; //kinect ????
197
198 //PA10 ?? ? ??? ??





203 cout << "mateNum = " << mateNum <<endl;
204 mateNum = mateNum +1;
205 g




210 //PA10 ?????? ? ??? ??????????????? 1 ????
211 clibobj.clibRead("makefileFlag",1,&makeleFlag);
212 //????????? csv ?????????
213 if(makeleFlag == 1)
214 f
215 if(onlymate1 == 0)//?????? 1????
216 f





222 for(int m = 0; m < 27; m++)
223 f
224 for(int n =0; n < 7 ;n++)
225 f
226 ofs << csvBuf[m][n] << "," ;
227 g









237 / ??????????? /
238 k =  1;
239 for( j = 0; j < marker num; j++ ) f
240 if( patt id == marker info[j].id ) f
241 if( k ==  1 ) k = j;




246 if( k ==  1 ) f






253 if( mode == 0 jj contF == 0 ) f




257 arGetTransMatCont(&marker info[k], patt trans, patt center, patt width, patt trans);
258 g
259 contF = 1;
260
261 //printf("%f ",patt trans[0][0]);
262 //printf("%f ",patt trans[0][1]);
263 //printf("%f ",patt trans[0][2]);
264 //printf("%fnn",patt trans[0][3]);
265 //
266 //printf("%f ",patt trans[1][0]);
267 //printf("%f ",patt trans[1][1]);
268 //printf("%f ",patt trans[1][2]);
269 //printf("%fnn",patt trans[1][3]);
270
271 //printf("%f ",patt trans[2][0]);
272 //printf("%f ",patt trans[2][1]);














287 / open the video path /
288 if( knVideoOpen( vconf ) < 0 ) exit(0);
289 / nd the size of the window /
290 if( knVideoInqSize(&xsize, &ysize) < 0 ) exit(0);
291 printf("Image size (x,y) = (%d,%d)\n", xsize, ysize);
292
293 / set the initial camera parameters /
294 if( arParamLoad(cparam name, 1, &wparam) < 0 ) f
295 printf("Camera parameter load error !!\n");
296 exit(0);
297 g
298 arParamChangeSize( &wparam, xsize, ysize, &cparam );
299 arInitCparam( &cparam );
300 printf("*** Camera Parameter ***\n");
301 arParamDisp( &cparam );
302
303 if( (patt id=arLoadPatt(patt name)) < 0 ) f




308 / open the graphics window /




312 / cleanup function called when program exits /







320 static void draw( double trans[3][4] )
321 f
322 double gl para[16];
323 GLoat mat ambient[] = f0.0, 0.0, 1.0, 1.0g;
324 GLoat mat ash[] = f0.0, 0.0, 1.0, 1.0g;
325 GLoat mat ash shiny[] = f50.0g;
326 GLoat light position[] = f100.0, 200.0,200.0,0.0g;
327 GLoat ambi[] = f0.1, 0.1, 0.1, 0.1g;




332 argDraw3dCamera( 0, 0 );
333
334 //?????
335 glClearDepth( 1.0 );//???????????
336 glClear(GL DEPTH BUFFER BIT);//???????????
337 glEnable(GL DEPTH TEST);//???????
338 glDepthFunc(GL LEQUAL);//??????
339
340 / load the camera transformation /
341 argConvGlpara(trans, gl para);
342 glMatrixMode(GL MODELVIEW);
343 glLoadMatrixd( gl para );
344
345 glEnable(GL LIGHTING);//?????
346 glEnable(GL LIGHT0);//?? 0???
347
348 glLightfv(GL LIGHT0, GL POSITION, light position);
349 glLightfv(GL LIGHT0, GL AMBIENT, ambi);
350 glLightfv(GL LIGHT0, GL DIFFUSE, lightZeroColor);
351
352 glMaterialfv(GL FRONT, GL SPECULAR, mat ash);
353 glMaterialfv(GL FRONT, GL SHININESS, mat ash shiny);




358 glTranslatef( 0.0, 0.0,  5.0 );//???????
359 glutSolidSphere(10,10,10);//??????
360 glDisable( GL LIGHTING );
361
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